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Course Materials and Q&A

A Webinar recordings, PowerPoint
presentations, and the homework
assignment can be found after each
session at:

I https://appliedsciences.nasa.qoV/|ol
n-mission/training/english/arset -
atmospheric _-co2 -and -ch4 -budgets -
support -global -stocktake

A Q&A: Following each lecture and/or by
email:

T  sean.mccarthey@nasa.qgov
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Homework and Certificates

A Homework:

I One homework assignment for the intermediate sessions submitted via
Google Forms

A Available on training website

A Certificate of Completion
I Attend all three live introductory webinars
I Complete the homework assignment by Wednesday, June 8

I You will receive certificates approximately two months after
completion of the course from: marines.martins@ssaihg.com
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Webinar Agenda

Part 1. Wednesday, May 11, 2022

Tracking Greenhouse Gas Emissions and Removals  d The Paris Agreement
I Tracking greenhouse gas emissions and removals to meet the Mitigation objectives of the Paris Agreement
I The need for transparent methods for tracking greenhouse gas emissions and removals at national scales
I National inventories and top  -down atmospheric budgets for tracking greenhouse gases

Part 2. Wednesday, May 18, 2022

How do we create atmospheric budgets of carbon dioxide (CO ,) and methane (CH ,) on
policy -relevant national to sub -national scales?
I What human activities and natural processes control emissions and removals of CO ,and CH ,?

I How well can we measure CO , and CH , with existing ground -based, airborne, and space -based sensors?
I How are these data used to estimate emissions and removals of these gases on national scales?

Part 3. Wednesday, May 25, 2022

How can atmosphere CO , and CH , budgets be combined with inventories to support a more
complete, accurate, and transparent global stocktake?

I Define best available products and best practices for combining these methods to develop national
inventories and to assess the collective progress of those efforts towards the goals of the Paris Agreement

I Exploring o0Use Cases6 that illustrate the application

(



Audience

This ARSET training is intended for the following target audiences:

1. Stakeholders at local, regional, and national levels who are interested in reducing
greenhouse gas emissions to meet the climate change mitigation goals of the Paris
Agreement

2. National inventory developers  responsible for producing the inventories of emissions and
removals of greenhouse gases that are reported the United Nations Framework
Convention on Climate Change (UNFCCC)

3. UNFCCC bodies responsible for assessing the effectiveness of the methods employed to
reduce greenhouse gas emissions and our progress toward the goal of limiting global
temperature increasesto 2 °C

4. Scientists in the greenhouse gas measurement and modeling communities who are
Interested in developing atmospheric greenhouse gas budgets and working with the
iInventory development and assessment communities to support the global stocktake
process



Part 1. Atmospheric Greenhouse Gas Measurements
Supporting the Paris Agreement

At the end of todayos webinar, the particig

A Key features of the United Nations Framework Convention on Climate Change
(UNFCCC) Paris Agreement and key concepts, definitions, and acronyms used
throughout the course

I Focus of Mitigation Goals o Rapidly reducing greenhouse gas ( GHG) emissions
I National GHG inventories  supporting the Enhanced Transparency Framework

I Assessing progress through Global Stocktakes ( GST9

A How systematic observations of atmospheric carbon dioxide ( CO,) and methane
(CH) can support the Paris Agreementos Mit
Enhanced Transparency Framework and the GSTs
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Carbon Dioxide (CO ), Methane (CH ,), and Climate Change

A Fossil fuel combustion, land use change, and other human activities are now
adding ~40 billion tonnes of carbon dioxide ( CO,) to the atmosphere each year,
Increasing the atmospheric CO  , concentration by  ~50% over the industrial age.

I These changes would have been much larger if natural sinks in the land biosphere
and ocean hadn verab ofadhese endissions.

I The identity & location of these natural sinks are not well understood.
A Over this same period, human activities have increased atmospheric methane
(CH,) concentrations by , from to more than

|  Human activities are responsible for about 60% of the ~0.6 billion tonnes of CH , added
to the atmosphere each year.

I CH, is much less much abundant than CO  ,, but it is a more potent greenhouse gas,

with each molecule warming the atmosphere 28 036 times more efficiently than CO
on 100 -year time scales.
A CO, and CH , account for of the present -day 1.1 C global warming.

I Reducing these emissions is the major thrust of the Paris Agreement.
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A Few Definitions: Stocks, Fluxes, Sources, and Sinks

\

Consider a basin with faucet and
a plug at its bottom.

A The amount of water in the basin
IS a measure of its stock .

A A processes that adds water to
the basin is called a source .

A A processes that removes water
from the basin is called a sink.

A If the faucet is turned on, water
accumulates in the basin,
Increasing the stock.

A The rate of increase of the stock
in the basin is called the flux.
I Sources yield positive fluxes. \

I Sinksyield negative fluxes. Sink
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Human Activities that Emit CO , Into the Atmosphere

Annual CO, Emissions
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